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 The TRIGGER system of the Neutrinos Angra experiment is based on commercial electronics and custom
firmware/software.

» The original code was developed by a master student some years ago (Joao Marcelo / UFBA).

» The FPGA logic design is written in Verilog language. The RaspberryPl code is based on Python.

» For LIME, maybe the most interesting feature is not the trigger logic in the FPGA (which is very experiment-
driven), but the remote configuration scheme that works using SPI communication protocol between the

FPGA and the RaspPl. It is possible to configure internal registers in the FPGA and change the trigger
conditions remotely through Ethernet.

* It is also possible to remotely reconfigure the FPGA through a USB cable locally connected to a PC.

 The FPGA kit is an old model (Altera DE2 - Cyclone Il FPGA), but the design could be programmed in a
similar and newer FPGA kit (see slide ahead), with pin assignment modifications.
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CBEF SBC = Raspberry Pl

In the folder /Thome/pi there is the following files structure:

s conf

o RUN.CONF _ This text file should be edited in order to implement different

E LEES‘?EEESEE Trigger conditions in the FPGA logic.

ctrl_trigger_sockt.py
download.sh
init_boot.sh
lib
o test_spi_bit.py
 log
o DATA_LOGLOG
o IDD_RUN_LOG.LOG
o STATUS_LOGLOG
spilibx_py
spilibx_pyc
trigger_process.py
util
o ftp_con_trigger.sh

. " 8 @
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In the folder /etc/init.d there is an initialization service that calls the file init_boot.sh, which
then calls the processes ctrl_trigger_sockt.py and trigger_process.py.

In order to access the Raspberry Pl it is necessary to know its IP address in the private
network and to use the following credentials:

» Login: pi

» Password: Isd
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&1 Quick Connect

—rw-r--r-- 1 pi pi 571 Dec  SSAUNASFREGEER. OLD2
= P 1 pi pi 49 Jun 14 20LJ AELON , CONF :
drwxr-xr-x 2 pi pi 4096 Jul & 20L& &g ceond_period
drwxr-xr-x 2 pi pi 4096 Jan 6 2018 o
pi@triggerso:~/conf$ more TRIGGER.CO

MAXW_LEN_CD=e

DT_WINDOW_CD=)

CL_PARAM=10
TK_SEL_PARAM=1
TK_DEC_PARAM=150
DW_SH_THRS=1
DW_VT_UP_THRS=2
DW_VT_BOTT_THRS=Z
VS_PARAM=20
DT_WINDOW_VT=0
DT_WINDOW_VH=0
VS_SEL_PARAM=()
VS_OLEN_PARAM=100
VS_BLK_PARAM=500

| BLOCK_CHANNEL _SH=1111
BLOCK_CHANNEL _VvT_uP=0000
BLOCK_CHANNEL _VvT_BOT=0000
BLOCK_CHANNEL _DC_uP=0000000000000000

| DWN_SCL_WINDOW=327670 :
RESERVED1=00000001000000100000001100000100C
RESERVEDZ2=000000010000001000000011000001000C
DEAD_TIME=1000

SSH2 - aes128-cbc - hmac-md5 - ne 85x31

TRIGGER.CONF file

The values in this file
are serially written into
the FPGA registers
through the SPI
Interface between the

RaspPIl and the FPGA.
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Altera DE2 FPGA Kit Raspberry Pl B+
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These boards are already available at CBPF for development and tests.

Terasic DEO Nano FPGA Kit (US$86) Raspberry Pl 3 Model B (US$43)
Cyclone IV EP4CE22F17C6N



What need to be done for LIME?

Pin assignment modifications for the new FPGA kit. ONGOING...

Check software compatibility with the available RaspberryPI.

Make all the connections between the FGPA kit and the RaspPI.

Build a mechanical solution to assemble both boards on the same framework
(VME?, NIM?)

Perform functional tests with the modified system.



